In a previous study assessing respiratory symptoms in individuals employed in wool textile mills in the north of England relations between symptoms of chronic bronchitis, breathlessness and wheeze, and rhinitis and current exposure to airborne mass concentration of dust were shown. As preliminary steps in defining the potential hazard associated with dust from the air of wool mills the ability of inspirable dust, collected from the air of wool textile mills, to cause inflammation when injected into the lungs of rats was determined. Dusts were collected from the beginning of wool processing (opening) in one factory and from the middle (combing) and late (backwinding) stages of the process in two other factories. Ability of the dusts to cause inflammation was assessed by instillation into the lungs of rats followed by bronchoalveolar lavage. All the dusts caused some inflammation which peaked on day 1 and did not persist beyond one week. A distinctive aggregation response of mononuclear cells in the lavage, however, had a different time course, peaking at day 7. An attempt was made to determine how the wool mill dusts caused inflammation and experiments showed that the dusts themselves had no inherent chemotactic activity but that they did have a pronounced ability to generate chemotaxins in serum and so could activate complement in lung fluid. In addition, dust collected from ledges in the mills had the ability to injure epithelial cells in vitro which could also contribute to inflammation. A role for endotoxin in the inflammatory activity of the dusts was not discounted and a leachate of the dust had the ability to cause inflammation when injected into the lungs of rats. Wool mill dust is likely to be a complex mixture of materials and these experiments represent a preliminary approach to understanding the biological activity of the whole unfractionated dust and further studies are in progress to define more accurately the toxic material(s) in the dust.
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The Institute of Occupational Medicine studied the prevalence of respiratory symptoms in individuals employed in wool textile mills in the north of England. '`Clear relations have been shown between current exposures to airborne mass concentrations of inspirable dust in these mills and the prevalence of symptoms, such as chronic bronchitis, breathlessness and wheeze, rhinitis, and conjunctivitis, suggesting that inhalation of the dusts causes inflammation in the upper and lower respiratory tract.' Complementary studies of the lung functional and radiographic effects ofoccupational exposure to wool mill dusts have also been carried out.3 As an adjunct to the epidemiological studies on symptoms, respirable dust was collected from the air of selected wool mills with the objective oftesting the dusts in rat lung to measure their ability to cause inflammation. Similar in vitro studies have been carried out on other organic dusts associated with bronchitic symptoms. These have shown evidence of chemotactic activity, complement activating activity, and epithelial injuring activity in cotton dust components45 and chemotactic activity, complement activating activity, and ability to induce neutrophil chemotaxin release from macrophages in grain dust.6
The present paper reports preliminary work aimed at defining the biological activity of unfractionated respirable wool mill dust and describes the leukocyte responses, assessed by bronchoalveolar lavage, to the deposition ofthe dust or soluble factors thereof in the lungs of laboratory rats. The ability of the wool mill dust to activate complement and cause epithelial injury has also been shown and this may explain, in part at least, how wool mill dust engenders inflammation in the lung experimentally and causes inflammation of the respiratory tract in exposed workers. placed 400 p1 (6 x 10' cells) of control bronchoalveolar lavage cells (>95% macrophages). Blindwell chambers were then incubated at 37'C in 5% CO2 for 3 5 hours. Filters were removed and stained with Diff-Quik and the number of migrated cells assessed by high power light microscopy.
Results are expressed as migrated cells/high power field (mean of five fields on two filters-that is, n = 10). To test for chemokinesis a modified "checkerboard" analysis was performed with 5% zymosan activated serum in both the upper and lower compartments.
ASSAY OF INJURY TO EPITHELIAL CELLS IN VITRO
The assay is that described previously. Ledge dust was used because all the respirable material was used for the above experiments and ledge dust was therefore the best alternative to airborne dust; it was stored as for the airborne dust. In some experiments dust was leached into lung lavage fluid as well as medium to determine whether leaching was likely to occur in the milieu of the lung. After four hours of incubation at 37C in 5% CO2 the wells were sampled to obtain the counts released from lysed (dead) cells and counts within cells which had detached from the substratum.
STATISTICAL ANALYSIS
Results were analysed by analysis of variance and differences between treatment groups tested for statistical significance using a Student's t test. The dust collected from the carding room (M) was the most active of the dusts in causing inflammation; the backwinding dust the least. Since the three dusts were collected from different factories we cannot be sure that these differences are related to the stages of the manufacturing process rather than the differences between the factories. Size distribution could be important in determining what mass of dust reaches the alveoli and is phagocytosed. In this respect the ranking of activity exactly follows the ranking of the dusts with regard to particle size. The proportions by mass offine (respirable) dust in each sample were M-21 8%, S-16 6%, and E-104%.' Since the dusts in this study were instilled, however, aerodynamic behaviour is unlikely to influence deposition of the dusts and increased particle number per unit mass in the finer dusts is a more likely explanation for the differences in inflammatory response.
This predominantly inflammatory response to wool mill dust is broadly consistent with what is known of dust related illness in wool textile workers. The symptoms we found to be associated with exposure to dust in workers in the industry included conjunctivitis, rhinitis, chronic bronchitis, and wheeze. There was little evidence that wool dust caused asthma, the most dramatic allergic reaction in the lung, and atopic individuals were not more susceptible to symptoms related to wool dust than other subjects.' There was no evidence on the chest radiographs of lung fibrosis or alveolitis. Lung functional deficits have not so far been convincingly shown to be related to exposure to wool dust, though we do not consider this possibility to have been excluded.'
Thus the symptoms conform to what is called "non-specific" lung disease, analogous to the chronic bronchitis associated with smoking, air pollution,'5 and exposure to coalmine dust'6 and some other industrial dusts, including organic dusts such as grain dust.'7 The mechanisms of this non-specific response are not well understood, but inflammatory cell recruitment has been reported in the lung lavage of subjects with chronic bronchitis'8 and in smokers'9 and rats exposed experimentally to coalmine dust. 20 Experimental studies similar to those described in the present paper have been carried out with grain dust in view of its ability to cause bronchitis.6 This study showed that the grain dust had strong inherent chemotactic activity for neutrophils which we did not find in the wool dust sample we tested; however, like wool dust, grain dust had powerful ability to activate complement and also caused alveolar macrophages to release neutrophil chemotaxins. Grain dust was not tested for ability to injure epithelial cells but cotton bract extract has been found to directly injure epithelial cells4 and to activate complement.5 Thus wool dust may be seen as generally fitting into the pattern of activity shown by other organic dusts with multiple non-specific effects on the pulmonary epithelium and leukocyte populations that result in inflammation in the airways.
Exposure to inorganic industrial dusts has been reported to cause recruitment of macrophages and neutrophils to the lungs of workers and experimentally exposed rats."" Exposure to these dusts is associated in the long term with structural changes in the lung parenchyma and airways that include fibrosis, small airways disease (in response to asbestos), and possibly emphysema in response to coal dust. The non-specific effects of these dusts have received attention and they have been found to activate complement7 and injure macrophages."4 The ability of inorganic mineral dusts to cause pronounced parenchymal lung disease (fibrosis and emphysema) while wool mill dust injury appears to be confined to the airways could be related to (a) the size of the dust, with more small dust particles depositing in the alveoli in the case of inorganic dusts or (b) the non-biodegradability of natural mineral dusts causing increased leukocyte activation in the alveolar region.
The study was conceived as a preliminary approach to understanding the biological potential of whole unfractionated respirable dust collected from the air of wool mills. The study showed that this dust has the ability to cause inflammation in the rat lung in excess of that caused by a phagocytic stimulus alone (TiO,). In relation to pulmonary disease in wool workers, we would suggest that if airborne wool mill dust is inhaled regularly in sufficient quantities it could cause epithelial injury in the airways or respiratory zone so contributing to inflammation. In addition complement could be activated by the dust, causing some recruitment via C5a and also coating the wool dust particles with C3b. Macrophages may. thereby be stimulated through their complement receptors to release chemotaxins and other mediators leading to further leukocyte recruitment. A combination of epithelial injury generated inflammation and leukocyte recruitment via complement activation could lead to further epithelial injury-due to the injurious effects of the leukocytes themselves.8 The involvement of the specific immune response could also be a factor in enhancing inflamniation.
No attempt has been made to characterise this complex mixture of materials likely to be present in the dust but further work is in progress. 
